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^^]^ ^^«>^^i -g-^^'Hl ^i^'V :e.^s:>o^ ^^la^o] ^^o. 7flAl^ ^12.^ olp];^] ^A^^ 

7>^^ ^uzf* O.^ #^*>^ 4^^; ^ #g^<:Hl -§-^^]-<^ 



£ 5 

>^l2.i olDj^l jg.^, cil-^Sii-i::]^]^ CDS. -tlsi 
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^]3.^i o]v]^] ^A-1{CM0S IMAGE SENSOR} 



S. 1^ ^la.:^^ ^]^]^] ^ ^l^l^l ^dl^i^ll oji^l^l SS^flA-loilAl 

£. 2^ ^2fl 7l#<Hl -Xla^ olp]^l ^A^^ 7fls^^^S. S.^. 

£ 4^ #2)]^ o]Di>^] AjiA-ioi]A-^ CDSI- ^^S^}7] i^ltb 
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100 : wlJi7 7] 102 : CDS 

104 : wlm ^sjw- 120 : ^E. ^S. ^3^^^ 

140 : *a ^>^Bl 160 : tE^^-^U^ 

180 : Hfl^l 

[^^^ 

<15> ^ ^^-Br ^]S.^ ol^l^l ^^-loil ^^S., 5|-iilS.^El c»lDl^] 

o>^^^-i^^l^ ^^^l-ig^i ■g-^l'^l (gamma correct i on) ^^1^ 

"?! 7ll^t!: ^12.^ ^A-l^il ^<ilcf. 

^(capture)tfl^ ^^>fe ^'>li=1-. ^>^7^1ofl #;^B*m 4 ^^>^1^ ^^-^^^ ^ 

^ i]-7l ^ Sl-^J- ^O] ^B^-^i. ^oM^V^ ^ 5l--il<^lAi Cf^ ^7]^o] 

:e.ol^C-fl, o] ^7l^ol ^^^Bl7l- 71-^t!: B^I'iS. ^#<H ^o] H>s o]pl>cl 

€^i7> ^o]v].. 
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<17> o]^ olPl^l A^A-]^ ^^J:^]^^ ^^^J: 71] cfo| sj.^^ ^A^jg Sj-iL cH 51)012]. 

, ^^711 S)-:di<Hl^i ^^^m ^^l-'i-S.lKanalog) ^^^"^ c^^] ^ (digi tal) ^^.^S. 

^^1^, ^^A^V^ 7fls] x-l^a- ^3-^1 ^o.^ "^^^^t^. nelji, olsq. ^o] 
^^^Sl^ olal^l ^Ai^ JlsF^Sl olpl^l x^A^^ <g^^ o]^ Afl^^ 

(correlated double sampling method, ^l^} CDSeh •^)^ <==^y]^^, CDS^ ^^1 

<i8> ^^leltt <^lT^l^l ^^i^^E] #^5]^ JL^^^ s\- 

^^^^1^1 ^^iTll £l^ t^l. £ 1^ ^2:3r>c>^ ^Sflo^ ol 

ol^l cflolE^ ^^E^ 4^^^ ^^*1-^ o>Efl2l- ^Cf. 

<i9> £ 1^ ^^tjs.^^ c>1t^1^1 -ai-H ^ 'i^la.^ €^i<^l <^1i^l^l ss^Hl^H^Hil^^i 

<20> 3E lol] :£Al^ wl-S!]- ^o], ^2fl<Hl^ ^^]t!r cllolBi(o>^^ii c-llol 

B\m ^ISLi <^1i^l^l ^^-1 ^ vfl^^Hl^i CDSl- -i-^ w>S. o>^Sii-cl^l^ ^^*><^ 8^1 
Eo:i t:]7]^ o]d1^1 t|lo]Ell- ^Jl, ol:s: o]ti]^] ^S^M]>^^d\]^^^ M]3.^i 
S.^^ #^£l^ 8W1EO] t:^;^]^ o]Dl^] c-llolEl» olDl;^l ^r>7ll c)], o] jij- 

<2l> olsq- ;y-ol, ^ls.>^; olDj^l ^0.5. a- E] x:]>^l^ dlolE^S M.^^ 

^ ^-f , ^i^V ^^^^ 8^1 E Sj-^o. gH|E «fl^T£0^ ^^S. ^^A]7l7fl ^ 

<22> tb^. ^Hfl 7l#oi] iil-€- ^S.^ oiDi^i AjiA-^o:) 2^11 S-^m w><if ^^t-11, 
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<^l5^1t!: ^2fl^ ^^i^ ^2fl^ ^V^SZi-clxl^ ^ CDS^l cfl^ 

*1 -i^tb^. S. 2^ #Hfl 7l#o11 >^12.:^^ ola];^] ^/.-lo^ ^^^^ 7fl5^^o. 

<23> £. 2«^1 5.^1^ y3}9\- :^o]^ ^aflo^ oj-i^^n-c^^i^ ^^l(<5l*>. ADCe}- 

^i:S-?-B] #^sl^ *>^^^ cflolEiSi^- n]M^ 7]§ ^^(Ramp) ^ 

S» ^5^^*>7l ^t!: ^«-^(10), :^4iS.^B] #^5]^ tfl^^lBlfif 

WlJil*>7l ^tb til5l7l(20) ^ «lS7l(20)Sl HlJH C-llolEKl^^m C|lolBl)# 

<24> ^71 tb T^^^^^ ADC^ #^5]^ C.>^S.ZL ojpl;^] dlolE-ll- 

^JiS Hi iii7l (20)^1 Ef^^o.^ 'y7>s^H, ^:i:7> #§1<H1 ■S-7l£l<H ^^^<^1 nl-ef 
n ^issi tH 3] (30)^1 ^^S. 

<25> tb^, CDS# ^>7l ^efl £ 4011 ^2]- Al:£7]. ^^3^>7]1 ^Cf. o]c]] 

Tt^^, ^s. ^s.^ ^S^^^}^ v]7.]^4-o}^s.ii ^^^(10)^ ^7:\ si-^^ ^7] ^i-Efl# <y: 
^>^7l ^*b e]^ ^^I'i* ^^^7] ^tb n ^-^<H] cfloiEl eflif^ gicHifl 

7] ^tb #^s:V7ll ^nf. oji^)^ cl^j^-oV^^ZL ^^Sr^dO)^ :£ 4 

w>s1- ^o] o.^ ^1^^ ^cf. 

<26> ^#tb CDS ^ o>^S.ii-tq;^]^ ^]3.:±^ 0]XJ]7] 
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OID]^] ^jlAiO^ 6WlE(0lDl^] 5.^4^1^ -H-jLtb wis 



^ ^^-dr ^IS-i^; '^]^]^] -ai-H* ^l^^V^c-il n ^^o] oxt]., 

<28> S-aj^ ^^^5r>7l ^ ^IS-i ^l^l^l ^^1*^1 sl-^S^Bi 

^^<H1 -§-^s:>o^ ^ o>^szi-tq^l^ ^^*>^ alia 

^ ^71 #S^oll -§-^«^H ^7] 2fl^l*H ^71 Bl-<a 

<29> ol^>, ^ ^t^o] ^^>^ 7l#^o>oilAi -f-^o^ 7>^ ^f7]- ^ ^^^Q^ 7]^^ 
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<30> 5^ ^ <a^A]c.^lofl 4^ ojnl^l S^±S.^B\ 

<3i> £ 5<^1 i3>Si)- ^o]^ ^ -i^lS-^i: olT^l^l -al^i^ 

ol-^S-ZL o]D]xl tll^l^i^ CDS, o>^szl-c^ ^ ^^ 5^ JS. 

^^^>^ HlH7](100). #^<^1 -g-'a-^V*^ Wl 5171 (100) <HlAi ^n} ^^o] 7}^t} 

JE-^ £ 6«H1 J£Al^ ^J2}- ^S. <dJ:# ^5^^^ ^Jll- «liE7l(100)^ 

^j: ^5^^^(120), ^^o\] -i-^^M 1-^ ^}^^] 

(140), >^7l Wl577l(100)^ #^ <y7>5l^ >S-7] <y 

Bl(140)Sl ^31-1: ^^a^ o.^ ^El#ajA-l(160) ^ m^o\] -g-^^H ^7] ^El 

#a!^i(160)^ 2fl^l^]-<=^ '^^^#^^^(160)^ El-^^cfO.^ Efl^l 

(180)» 5L^^>Sl, >S-7l «lii7 71(100)^ S^^S.^B]Si\ o}^S.ZL o]xi]y(\ t^]o]B\M: 
o\ CDS# ^^*>^ CDS ^«3-^(102) ^ CDS ^^^(102)^-^^1 CDS^ <i> 

^^51)- o}y^^oL-i:]^m ^^t!- ^ H ^^m: ^b1#^U^(160) 
^^-?-(104)S. 

<32> ^;;5l, <^Vy:^Il ojcl^l tflolBi^ WjiilyKlOO) CDS 

^(102)S. ^*5-f-( 104)^1^-151 wlJa ^^^1 CDS7> ^ ol-i^^zL 

<33> cl^ wliE7l(100)Sl ^^1^^ £. 7<^1 «>5!l- ^cf. S. 7<H1 S.A1 
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^ HlJi77l(100)^ ^^i^ f^2fl<^l ^^1^ (chopper) ^]M7]9\- zl ^ 

^^•^Hl ^3^^>^, £ 7-i- #2:sH «liii7l(100)^ ^^^1-^ 14 

<34> CDS ^tt el^ 511^^ <a:<^l-'i 37Bsl ^^^1(S1, S3, S4)7> 

^^^^ «]iii7l(i00)^ #^(Vout)ol ell^oll 

:ii-?1^1(S2)^ 1^ 3XA 27)1^ ?l3|)AiEKC2, C3)<H1^ z^-^s^ c^tiH^, 

^^(Device offset)<^l ^"[^^n ^A. ^^-^S. CDS 4^*3* ^o] 
^A] € ^^^1E-KC1)<^1 A cfl^lE^^ ^S. ^5^^^(120)^ ^7l ^<a- 

^Bflofl ^tg.^}^ ^<a-^>7l- ^-l^slTfl ^cf. nelJi ^3^^^(120)^^E^ 
#^5]^ ^S. ^^7\ "^-^^ (Up-Ramping)* ^1^«>^ #^(Vout)S] ^n?} ^o] 

<35> ti] 5171 ( 100) <H1'H .e.^* 5^>^ -^^I'^l o\'^S.ZL-T^A^ €^S:]-7l ^^flA^ 

^ ^J: ^3^^-^(i20)7> ^t!- ^ ^^13^1<H<^>^ 



<36> 1] 
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<37> ^ ^^^l^i^ wliil7l(100)<^l^-1 t}^ ^^l^Hl c,\^^zL-^^]^ ^^o] 

7]-^s:l-£^ srV^ ^S. AljiLl- ^5^^^>7l ^S. ^S. ^^^^^(120)* S. 9<H] ^A]^ h]- 

<38> £. 96\] £Al^ Ul-Sti- ^O], ^ ^xgo) A]^ ^5^^-^(120)^ <^]^ ^'^ 

(V_Gain)<Hl <?1^^ ^^^1(S9), (S9)S^ e^-^o]| <^^^ i:^->f^o^ ^^^KSll ^ 

^1 Sin). ^-?1^1(S11 tfl^l Sin) ^^Sl Ef^ofl 4^0^ ?l2llAlEl(Cll vfl:^! Cln), 

^^^l(S9)Sl Ef^az). A>ol6)] ^^^g ^^^I(SIO), ?1=I1a1e1 (Cll tfl^l Cln)^! 

E|-#ol A^s. ^-i- "^^^^ Bf^sf e^^ ^-y-CVJiESET) <?l7]-^ A>olofl o^^ 

i^^l(S20), ?1s)1a]eKC11 vfl^l Cln)^ i^^l 
(821), «]-^ SJ^^(-)<^1 :;^^^^1(S21)^ Bl-^ojl <?!^s]:[L w]tiV^ *a^^(+)-^S el'^ ^ 
•a-CVJiESET)^ "?l7>«l-o> ^^(Vramp)» #^^>^ ^#7l(AMP), ^^7l(AMP)^ 

°t^^^(-)3l- ^^(Vramp) ^H'^'fl 1 ^^S]^ ^1 (Sreset) ^ 7^311^1 

^iBlCCll vfl^l Cln)^ TlsflAl^^,^ 'it^-ol vfl7l ^ 

^^KSll tfl^l Sln)l-<^1 ^H^^Hl Slsfl ;*flcH^i:1.. 
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<41> l^^^ 2] 

<42> ^^th ^'a- £ 6<^1 £^1^ ^31)- Al 

<43> ^ ^la.^ ojul^] ti>g4 o>y:S.ZL-t:l 

^1^ -^^1<^1 ^ SlTll ^t:f. 
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11 

>5*lS.i o]v]^] ^A^d\] SicH^^. 
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2] 

^1 1 SZ^H^i, ^S^^ n^^^, 

^71 cf^Sl ;^12 ^^^1 ^^B] Bf^ofl ^l^^ cf^o] 5^3|lAlE-1; 



19-15 



1020000086594 2001/5/ 

l^^^J- 4] 

^1 3 Sl^^i, 

:^]2 ^^^] ^^S] ^/SlS. -f-^B ^■^^S. t}^ ^3.^ olD]x] Afl^l. 
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is. 1] 



i — 



cos 4>Si 

ZEI 



omixi 2£Ao^ (mi £3) 

^ 

oiai:u EiioiEi 



y MIS^ OiaiXI d!A| 



is. 2] 
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4] 

£1^ ail =?21 QIOlEi aiiSI 72} 
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is. 7] 



OIQIJi QIOIEI 



St 



T Hhi ^"^ I I vout 



is. 8] 
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Ss^ C4 
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Ss 



Se 
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o Ih 
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